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A Simple Demonstration of 


Metamorphosis 


H. L. IRONS 


Storer College, Harpers Ferry, West Virginia 


Metamorphosis is one of the most in- 
teresting biological phenomena. With 
over 625,000 known species of insects, 
nearly all undergoing some type of 
metamorphosis, it is’ one of the most 
common of the natural phenomena. 
Nevertheless, many students of biology, 
both high school and college, do not 
understand the meaning of the word 
metamorphosis, and are equally unin- 
formed about the events and kinds of 
the process. 

The following simple experiment in 
insect metamorphosis is designed to fill 
this gap in the students’ knowledge. It 
is inexpensive and may be carried out 
with very little special apparatus or 
previous scientific training. It may be 
conducted as a class demonstration or 
a a special student project. 

Metamorphosis means transformation 
or change in form. As applied to biol- 
ogy, metamorphosis refers to the sue- 
cessive developmental changes experi- 
enced by an organism as it grows from 


the initial embryonic form to the final 
adult form. Metamorphosis may be 
gvradual* or complete. If the successive 
developmental changes result in forms 
which look much alike the metamor- 
phosis is gradual. Gradual because the 
first free-living form is, in reality, a 
miniature adult. These miniature forms 
attain adulthood by a gradual increase 
in size accompanied by successive losses 
of the outer skin ease. 

Complete metamorphosis is accom- 
plished by developmental transforma- 
tions which give rise to successive forms 
bearing no resemblanee to each other. 
The first free-living form is worm-like 

* Entomologists recognize four types of 
metamorphosis, ametabolous (without meta- 
morphosis), paurometabolous (gradual), hemi- 
metabolous (incomplete), and holometabolous 
(complete metamorphosis). Examples for each 
are bird lice, grasshoppers, dragon flies, and 
butterflies respectively. Some biologists com- 
bine the paurometabolous and hemimetabolous 
types because they are so much alike. Nymphs 
of the former are land forms and those of the 
latter aquatic. 
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and is called a feeding larva. The adult 
form, mature imago, is a striking con- 
trast to its larval ancestor. Between 
these two forms there is a_ transition 
form frequently called the pupa. In 
this transitional or pupa form, momen- 
tous changes involving the complete 
transformation of every worm-like or- 
van, structure, and feature into its adult 
counterpart take place. Thus the or- 
ganism which enters the pupa stage as 
a lowly worm may emerge as a pestifer- 
ous house-fly, an industrious honey bee, 
an exquisitely tinted butterfly, or as a 
tiny ferment-loving fruit fly (Dro- 
sophila). 

In this experiment the praying mantis 
is used to demonstrate gradual metamor- 
phosis, and the drosophila to demon- 
strate complete metamorphosis. 


GRADUAL 


Ege cases of the praying mantis are 


available in the fall. In sections of the 


country frequented by the mantis the 
ootheca may be collected from the stems 
of low bushes and wild grasses after the 
leaves begin to drop. Each case eop- 
tains several score of viable eggs. One 
case will give enough living mantes for 
a class of average size. In sections of 
the country where the mantis is rare the 
ootheca may be purchased from a bio- 
logical supply house for a few cents 
each. 

The cases are placed in a terrarium; 
or a common fruit jar will do just as 
well. If green plants are not available 
for furnishing moisture, line the bottom 
of the jar or terrarium with blotting 
paper. Daily dampening of the blotting 
paper will supply sufficient moisture for 
the normal development of the eggs. 
The use of blotting paper eliminates the 
hazard of drowning the young mantes as 
they hatch. A few dry twigs may be 
added to the jar to serve as perches. 
The top of the container is covered with 
a carefully fitted piece of cardboard. 
This will allow for an ample supply of 
fresh air in the container, reduce evapo- 
ration and rapid drying of the blotting 
paper, and serve to restrain the very 
active young mantes when they hatch. 

The container should now be placed 
near a radiator or in a room where a 
warm constant temperature is main- 
tained. If an incubator is used a tem- 
perature of 25° C. should be maintained. 
At this temperature the mantes will be- 
vin to appear in about eighteen days. 
For lower incubator temperatures or 
variable room temperatures several ad- 
ditional days may elapse. 

The young mantes are fascinating 
little creatures. They are light tan to 
ereyish in color when hatched. They 
are like the adult mantes in all respects 
save color and size. As soon as they 


hatch they are ready to eat and food 


must be supplied. Being carnivorous 


4 
| 
Apuct Mantip 4) 
| 
: 
/ 
4 
4 
7 
| 


1945] Demonstration of Metamorphosis 29 


£998 oo 


lawva 


Froir Fly Lire -Cyele 


Case: 


they will soon begin preying upon each 
other in the absence of a suitable food 
supply. 

Through a series of molts, made neces- 
sary by the body outgrowing the skin- 
case, the mantes attain adulthood. 


COMPLETE 


The second part of this interesting ex- 
periment involves the culturing of fruit 
flies. These busy little insects will clear 
up the mystery of complete metamor- 
phosis for the student, and serve as a 
food source for the young carnivorous 
mantes. 

A clean milk bottle is thoroughly 
rinsed with hot water and left upside 
down to drain. A paste is made by 
boiling a small quantity of corn meal 
and water together for about five min- 
utes. Pour this mixture into the bottom 
of the milk bottle to a depth of one ineh. 
Add to the mixture pieces of ripe fruit. 
Banana, pear, or grapes serve especially 
well. Citrus fruits should not be used. 
A four-inch strip of clean paper is in- 


serted into the bottle so as to extend up 
the side for approximately three inches. 
Stopper the bottle and let the corn meal 
congeal. 

After an hour place the bottle in a 
horizontal position and remove the stop- 
per. In this position the bottle serves as 
a baited trap for attracting fruit flies. 
The trap should be observed from time 
to time and when several fruit flies have 
entered the bottle it is again stoppered 
with cotton. 

Among the fruit flies attracted there 
should be one or more females. These 
will lay eggs in a day or two. The eggs 
appear as a fine white film on the surface 
of the corn-meal medium. In from five 
to seven days the bottle will come alive 
with tiny feeding larvae. They are the 
first free-living or larval forms of com- 
plete metamorphosis. They will worm 
their way through the corn-meal, feed- 
ing on the fermenting fruit juices. In 
four days the larvae will crawl up on 
the paper and sides of the bottle. Here 
they become quiescent and the larval 
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skin will become tough and brown. This 
case is the puparium and within it the 
marvelous transformations which will 
result in the emergence of the adult 
imago (fly) take place. In five days 
the feeble, wet-winged adults break out 
of their pupa cases. The exact time of 
emergence is determined by the incuba- 
tion temperature and the species used. 

These fruit flies are now ready for 
their second role as food for the young 
mantes. Introduce them into the con- 
tainer with the hungry mantes and they 
will do the rest. 

As the mantes continue to feed on the 
flies they increase in size and undergo a 
series of moults, thus demonstrating 


incomplete or gradual metamorphosis. 


Biology Teacher | Noy. 


In order that adult fruit flies will be 
available when the mantes hatch: the 
second part of the experiment should be 
started about a week or ten days after 
the ootheca have begun to incubate. 

We hope that small schools with lim- 
ited funds and little or no equipment 
may find this experiment useful as a 
teaching device. Students can furnish 
all of the apparatus and ingredients 
from their homes. Budding biologists 
will find the experiment and the inseets 
used most intriguing. 

When the mantes are no longer 
needed, release them in some near by 
wooded area where they may prey on 


insect pests. 


Inclusion of Ecology in the 
General Biology Course 


JULIAN D. CORRINGTON 


Univeristy of Miami, Coral Gables, Florida 


The introductory college course in 
botany takes up elementary plant ecol- 
ogy as a matter of necessity, but the 
corresponding course in general biology 
or zoology commonly does not. This 
condition has probably arisen from the 
adoption of either of two extreme prem- 
ises on the part of author and teacher; 
first, an over-simplification approach 
that regards elementary ecology as no 
more than grammar school natural his- 
tory and hence unworthy of inelusion 
at the college level; secondly, an over- 
specialization approach, considering ecol- 
ogy too advanced and difficult for in- 
corporation in freshman subject. 
Neither view is correct. 

Whether the teacher thinks about the 
matter or not, a great deal of ecology 
is perforce incorporated in any introduc- 


tory biological course; hence it follows 


that it would be better to recognize this 
fact and eall the subject by its proper 
name. Even the simple result of popu- 
larizing the word ecology would justify 
this procedure which, moreover, is the 
logical one. That long-suffering. indi- 
vidual, the man-on-the-street, nearly 
always understands the terms ornithol- 
ogy, entomology, physiology, and ge- 
netics; many of his brothers apprehend 
embryology, anthropology, or endoerin- 
ology ; but rare indeed is the person who 
has not been exposed to the term in a 
formal course who understands the word 
ecology. It is all Greek to him, and 
oixos does not have its equivalents or 
derivatives in the common language. 
Because the detailed study of embry- 
ology involves material of some complex- 
ity, this is not considered — sufficient 
reason to exclude a survey of main fea- 
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tures of frog development from begin- 
ning courses; likewise advanced ecology 
may incorporate some rather steep phys- 
ies and chemistry, but this is not a valid 
excuse for denying freshmen all aequain- 
tance with the subject. 

To our mind, a full and separate 
eourse in ecology belongs properly in the 
eraduate school. The ecologist needs a 
tremendously broad foundation: mathe- 
matics through caleulus; physics; chem- 
istry to include qualitative and quanti- 
tative analysis; geology as far as 
petrography and mineralogy, and with 
meteorology if possible; botany ; general 
zoology, and several advanced zoological 
courses; entomology and physiology cer- 
tainly, doubtless invertebrate and ver- 
tebrate zoology, and probably such bio- 
logical specialties as appeal to individual 
aims and interests as ornithology, pro- 
tozoology, bacteriology, forest botany, or 
plant pathology. Such a program, with 
accompanying requirements other 
fields of the liberal arts, will consume 
a student’s full time, from matricula- 
tion until he is ready for the doctorate. 
In this period he may or may not receive 
a formal course in ecology proper; in- 
deed, if the preceding program were 
carried out, ecology as such searcely 
seems necessary in that he will acquire 
the information in all of these other 
subjects and in his outside reading and, 
when through with them, is ready to 
undertake a problem in ecology. How- 
ever, if a specific course is offered, it 
should come late in this agenda, after 
most of the rest of such a curriculum 
has been assimilated as groundwork, and 
will then consist of leetures that sum- 
marize and correlate his previous infor- 
mation and add the professional lan- 
guage and attitude of the ecologist, and 
of problems for laboratory and field. 

The freshman course, on the other 
hand, is designed primarily for those 
who will take no further seienee. If any 


ecology at all is to be given this student, 
it is then or never. Our opinion is, even 
for a course in general zoology, that dis- 
cussion of the subscience, ecology, should 
begin with the botanical background. 
Certainly the whole topic of nutrition in 
animals is meaningless unless the ulti- 
mate source of the potential energy in 
foods is revealed, and so it is essential 
to explain photosynthesis and the cycles 
in nature of carbon and nitrogen. 
There will then follow such chapters 
as food chains, major environmental fac- 
tors, intra- and interspecific relations, 
offensive and defensive adaptations, 
plant and animal communities and sue- 
Information of a_ practical 
nature on the necessity for and methods 
of obtaining conservation are very badly 
needed in most of our states, and this is 
the logical place at which to incorporate 
such material. In many respects the 
economic welfare of our future genera- 
tions hinges upon public recognition of 
conservation problems; the matter be- 
comes increasingly urgent each year and 


CeSSIONS. 


is now more so than ever since wartime 
practices required speed and waste, and 
postwar planning must include ways 
and means of regaining the lost ground. 

A diseussion of migration can lead 
imperceptibly into the neighboring field 
of zoogeography, while ecologic associa- 
tions are seen as units of the larger life 
zones and faunal and floral regions. 
Space distribution is followed by vertical 
or time distribution, and this in turn is 
succeeded by the climax association for 
the biological sciences—a survey of or- 
ganic evolution. In all of these diseus- 


sions, no points of lasting value will be 
gained by cluttering the subject matter 
with the jargon of the professional 
ecologist. Terms such as consocies and 


subelimax are necessary as tools in ad- 
vanced papers but have no place in gen- 
eral education. We would limit teehni- 
cal terminology to such broad concepts 
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as exemplified by classifying plants as 
hydrophytes, mesophytes, and xero- 
phytes. 

Among benefits of ecological informa- 
tion in the general course is the acqui- 
sition of a new point of view of nature. 
Surprisingly enough, even a simplified 
natural history approach provides many 
mature students with material for 
thought that strikes them as new and 
unfamiliar, vet deals with subject mat- 
ter they realize is valuable and should 
be known to everyone. We had thought 
the ecological part of the course would 
prove far easier for the beginner than 
the anatomical and physiological work 
on the frog. But experience has forced 
the admission that the reverse is more 
often the case. Students have a certain 
general familiarity with the structural- 
functional chapter in zoology; perhaps 
they sense in advance that this section is 
going to involve a mass of difficult de- 
tail, and they prepare themselves accord 
ingly, or use proper study habits. When 
the organismal point of view is sprung 
on the unsuspecting victims, they are 
commonly bewildered at first and find 
the going tough, even though a minimum 
of technicalities is ineluded and _ the 
chief facts presented be those of com- 
mon experience. 

Our findings have been that this part 
of the course needs a carefully planned 
teaching program and a policy of mak- 
ing haste slowly. We have had students 
who made a B grade on the first monthly 
examination in anatomy who then re- 
ceived an F’ when tested in the appar- 
ently far easier ecological group of 
studies. There are exceptions, of course, 
but this state of affairs must be guarded 
against. The really superior students 
master the one field as well as the other, 
and find ecology stimulating and inter- 


esting. 
A second benefit is the indirect one 
of findine that all science is one. No 
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biological study breaks down the artif- 
cial boundaries between the separate 
sciences so completely and obviously as 
does ecology. <A third benefit lies in the 
use of the field trip wherever possible. 
If the chemist and the physicist could. 
in a previous generation, point the 
finger of scorn at the natural scientist 
and exclaim, ‘‘ Ah, but your subject js 
not an experimental science !’’—today 
the tables are turned, as the geologists 
and biologists not only have their ex- 
perimental methods, but can inquire of 
the physical scientists, ‘‘And where. 
pray, are your field trips?’’ 

Field studies can be condueted in 
nearly every part of the country. The 
unthinking might jump to the conelu- 
sion that city institutions would be auto- 
matically disbarred from these delight- 
ful bucolic excursions, but as a matter 
of fact, the larger the city, the larger 
and more numerous are their parks, and 
since these parksites were selected with 
an eve to variety of natural scenery and 
are commonly centered about some body 
of water, the advantage often les with 
the urban college or university. 

The immediate environment matters 
far less than the staffing of the party 
and the planning of the results to be 
obtained. Success requires small groups, 
which means splitting the large class 
into many troops, and there will usually 
be few leaders of sufficient experience 
available. The average laboratory assis- 
tant is unsatisfactory ; a person of much 
wider and more mature background is 
needed. We have overcome this diffi- 
culty by taking ten students out of the 
regular laboratory class and conducting 
them on a field trip while the remainder 
of the section performed the assigned 
indoor work under the guidance of the 
assistants, for which instruction they 
are entirely qualified. At the next 
period, weather permitting, a second 
group was taken on a similar trip, with 
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the same objectives, and so on until the 
whole class had covered the field work. 
Bach student was absent from the labo- 
ratory one full period, consequently they 
all came out in the end with the same 
amount of both laboratory and field in- 
struction. Likewise we have found it 
advisable, in coeducational institutions, 
to have each field party consist wholly 
of men one day and women the next, 
thereby minimizing the distractions. 
Field notes were required and a written 
report submitted by a specified date. 
One such trip im each semester is as 
much as can be attempted by this 
method, and usually all that the vear’s 
schedule of laboratory assignments will 
permit in any case. Insects in the fall 
and birds in the spring make good sub- 
jects around which to center the studies. 
The students were also encouraged to 
make trips of their own, in small groups, 
as week-end recreation, and many would 
do so and report what they had seen, 
often with great enthusiasm. Organized 


field trips are an eye-opener and greatly 
enhance the pleasure of later persona! 
rambles through the countryside. Trips, 
to museums, aquaria, and zoological 
parks also have their ecological aspects. 

We believe that the total approach to 
the problem of the organism is equal in 
importance to the piecemeal view, and 
that one without the other tells only 
half the story. A man may inspect any 
number of parts of an automobile and 
become thoroughly familiar with ecar- 
bureters, transmissions, valves, and 
brakebands, but no amount of such 
knowledge can prepare him for the 
beauty of appearance and performance 
of the complete vehicle as it rolls 
smoothly along the highway. Accord- 
ingly, we feel that the ecological chap- 
ters constitute an essential part of the 
beginning course, and are heartened in 
observing the inclusion of such materiai 
in more and more of the leading text- 
books of biology and zoology. The trend 
of recent years is in the right direction. 


Student Choices of Outside Readings in 
Biology 


During a three-year period I required 
the students in my General Biology 
course to read and report on at least 
one book per semester in addition to 
their regular reading and studying for 
the course. They were permitted a free 
choice from a rather extensive list, which 
consisted principally of books on biolog- 
ical subjects written for general public 
consumption, but included also a few 
of the more readable textbooks. 

The purpose of this assignment was 
primarily to acquaint the students with 
the popular literature in the field in the 
hope that they might continue to do 
some reading in biology after complet- 


ing the course. Sinee most of the stu- 


dents were not biology majors and 
would never become acquainted with the 
technical literature of biology, a stimu- 
lation of interest in the popular litera- 
ture seemed to be the most that could 
be hoped for, even though such litera- 
ture may not always be as accurate as 
biologists might wish. Since most of the 
books deal with such applied fields of 
biology as medicine, hygiene, agricul- 
ture, eugenics and conservation it was 
hoped that they would also enrich the 
course by giving the students a better 
concept of some of the ways in which 
biology may be utilized for human 
welfare. 

A total of 736 reports was made on 
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74 different books. It is interesting that 
397 or 54 per cent of the reports were 
made on ten of the books and only 339 
or 46 per cent on the remaining 64 books. 
The list of the ten leading favorites, to- 
gether with the number of reports made 


on each follows: 


1. DeKruif—Microbe Hunters 68 
2. Huntington—Tomorrow’s Children 57 
3. Guttmacher—Life in the Making 49 
4. Clendening—The Human Body 49 
5. Menninger—The Human Mind 43 
6. Diehl—Healthful Living 42 


7. DeKruit—Why Keep Them Alive 24 
8. MeCullom and Becker—Food, Nu- 


trition and Health 23 
9. Fishbein—Shattering Health Super- 

stitions 29 
10. Sears—Deserts on the March 20 


No attempt is made to explain the 
preference for these particular books. 
Recommendations by other’ students 
probably played a major role. The 
length of the books, the ease with which 
they could be read, and the degree to 
which the students found them inter- 
esting were probably all involved. At 
any rate, the list represents the free 
choices of the majority of the students 
from virtually the entire field of popular 
biological books. 

Victor A. GREULACH, 
University of Houston, 
Houston, Teras 


A SHOEF-BOX HERBARIUM 


Much has been written about methods 
of storing and mounting plant speci- 
mens. The use of standard mounting 
paper in 11.5 16.5 inch sheets is de- 
scribed in any textbook, and the advan- 
tages of such practice are so well known 
as to need no comment. Likewise, the 
value of collecting as a means of learn- 
ing plant identification needs no apology. 
It is when we try to adapt standard 
herbarium methods to individual prac- 
tice that we run into difficulty. First, 
a collection of a few dozen or even a few 
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hundred species from a given locality 
rarely has value to anyone other than 
the person who gathers them. Second, 
the individual, whether amateur, or gej- 
ence teacher, cannot afford the cost of 
mounting specimens on standard 
barium sheets, which are hard to store 
and are highly perishable unless prop- 
erly stored. A miniature herbarium is 
an excellent solution of this problem. 

One of our graduate students a few 
years ago made such a collection, with 
such excellent results that we have 
recommended it in several cases since. 

The specimens are carefully selected 
to fit on 4 6 inch ecards and after being 
dried are mounted on such ecards with 
label in upper left hand corner. They 
are filed vertically in a eard file. A shoe 
box will serve, in case a more substantial 
file is not available. Teachers may find 
it desirable to cover specimens with cello- 
phane. For personal collections it is 
doubtful if this is justified. If cello- 
phane is used it should not be stretched 
too tightly, or shrinking will bend the 
ecard. Additional data may go on the 
back of the mount. A few crystals of 
para-dichloro-be nzene should be added 
now and then to keep out insects. 

A miniature collection requires more 
discrimination in choosing specimens 
than a standard-sized one. If it is used 
as a beginning, it develops a sense of 
value in all things pertaining to plant 
classsification and may either be kept as 
a reference for several years or if the 
collector becomes professional, may be 
discarded in favor of the standard 
herbarium. 

W. A. ANDERSON, 
Department of Botany, 
State University of Lowa, 


Towa City, 


Firtp Trips Issue IT, under the guest editor- 
ship of Lee R. Yothers, Rahway, New Jersey, 
has been scheduled for February; VISuAL AIDS 
Issue IT, with Addison Lee, of Austin High 
School, Austin, Texas, tentatively for April. 
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LONGER LIFE FOR A DIP 
NET 

The cloth of dip nets soon wears over 
the metal rim. In facet, we rarely get 
more than one month’s use from a new 
net before it needs repair. We have 
found that a strip of old inner tubing 
stretched over the rim prolongs the life 
of the net for at least two years. The 
accompanying ‘‘before and after’’ piec- 
ture shows how the tubing is attached to 
the rim. 

Brotuer H. F.S.C., 
Saint Mary’s College, 
Winona, Minnesota 


PRESSING AND MOUNT-" 
ING PLANTS 


September 11, 1945 
Dear Dr. Breukelman: 

The interesting article in the May number 
by Egbert H. Walker on methods of plant 
collecting leads me to offer a couple of sim- 
ple suggestions in regard to pressing and to 
mounting. 

On short field trips I earry a_ portable 
press of standard 12 « 18-inch size made of 
light wooden slats and held together with 
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two or three elastic bands eut from the inner 
tube of a balloon tire. The advantages of 
the constant pressure on the specimens are 
obvious enough. Such a press ean carry 
two dozen or more plants without becoming 
too bulky or heavy. The cardboard from 
grocery store cartons has one advantage that 
Mr. Walker did not mention in that it ad- 
mits air to interior of the press. hence it is 
a good plan to insert a sheet of it now and 
then between the sheets of blotter or news- 
paper in which the plants are pressed. If 
such a sheet is used next the outside a piece 
of plywood will make fully as good a press 
as the supply houses furnish. 

For mounting I use a cellulose acetate 
cement instead of the usual strips of paper. 
It has the advantage of being strong, water- 
proof and permanent besides being applied 
to the under side of the specimen where it 
does not show. If it comes loose here and 
there it is always possible to renew it later 
on. The plant must be dry before cement- 
ing it down and a weight is needed to hold 
it in place until the e¢»ment dries. 

Hoping that these suggestions may be of 
use to some of your readers, I am 

Sincerely, 
Puiuie H. Pope, 
Whitman College, 
Walla Walla, Washington 


RANDOM NOTES 


Affiliation with THe American Associa- 
TION FOR THE ADVANCEMENT OF SCIENCE has 
been accomplished. Our association is en- 
titled to two representatives on the AAAS 
council. Former President and Secretary- 
Treasurer George Jeffers and former Editor- 
in-Chief E. C. Colin have been elected. 

Tue NATIONAL AssocIATION OF BIOLOGY 
TEACHERS passed a resolution favoring the 
passage of the Magnuson Bill and H.R. 3852, 
providing for 6000 four-year undergraduate 
and 300 graduate fellowships in mathemat- 
ical, physieal and biological sciences, and 
establishing a National Scientific Research 
Foundation. 

A bill to give Federal Aid to promote the 
extension and improvement of courses of 
instruction in natural seience through public 
secondary schools has been presented. 

General Biological Supply House is ad- 
dressing and mailing 17,000 membership- 
invitation ecards; we hope this will help mate- 
rially in helping us to reach our membership 
goal—3000 niembers. 

Read Notes on Chicago Meeting for the 
latest developments of the Association and 
the Journal. 
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Notes on Chicago Meeting 


Twenty-eight officers, associate editors, 
and committee chairmen, coming from 
Illinois, Indiana, Kansas, Michigan, Min- 
nesota, New York and Wisconsin, at- 
tended the meeting of the Representa- 
tive Assembly in Chicago, October 13. 
The morning and afternoon sessions were 
taken up by reports and business mat- 
ters: the evenine was devoted to a ban- 
quet meeting, attended also by members 
of the Chicago Biology Round Table. 
At this meeting, Dr. Carroll Birch, of 
the School of Medicine of the University 
of Illinois, discussed in her usual ¢harm- 
ing manner some of the effects of the war 
in relation to the incidence and _ possible 
spread of various tropical diseases and 
parasites. 

Following is a condensed report of the 
meeting : 

Meeting called to order by President Prevo 

L. Whitaker 
REPORTS: 

M. A. Russell, Secretary-Treasurer 

O. D. Roberts, Managing Editor 

H. P. K. Agersborg, Membership Commit 

tee 

EK. Laurence Palmer, Conservation 

John Breukelman, Editor-in-Chief 

Prevo L. Whitaker, Committee on Loeal 

Associations 


All reports adopted on motion. 


MOTIONS: 

1. That the series of Conservation Units 
be continued, with no specific number per 
volume to be specified. 

2. That a committee be appointed to in- 
vestigate the possibility or feasibility of As- 
sociation activity in the field of teacher 
placement. 

3. That a committee be appointed to study 
the possibility of a summer camp for teach- 
ers and advanced students, sponsored by 
THE NATIONAL ASSOCIATION OF BIOLOGY 
TEACHERS. (A later motion delegated the 
duties of this investigation to the Conserva- 
tion Committee. ) 


4. That, beginning at a technically suitable 
time, one page of each issue of the journal 


be devoted to a “nature calendar” for the 
following month. 

5. That the fiscal year of the Assocratioy 
and the Journal be changed from July 1- 
June 30 to January 1—-December 31, 

6. That THe National ASSOCIATION op 
BioLoGy TEACHERS go on record as favoring 
the enactment of Bill S 1316, which would 
provide Federal Aid to promote the exten- 
sion and improvement of Natural Science 
courses in the publie secondary schools, 

7. That President Whitaker be empowered 
to represent THE NATIONAL ASSOCIATION OF 
BroLoGy TEACHERS in matters pertaining to 
mutual cooperation with THe NATIONAL 
SCIENCE TEACHERS ASSOCIATION, 

8. That the Seeretary-Treasurer act as 
director ot leadership in matters dealing 
with school legislation. 

9. That a representative be appointed to 
meet with the officials of the AMERICAN Assgo- 
CIATION FOR THE ADVANCEMENT OF SCIENCE 
in Chicago, October 21. (President Whit- 
aker appointed Miss Helen Trowbridge.) 

10. That a committee be appointed to in- 
vestigate and work out recommendations re- 
garding cooperation with Friends of the 
Land and The National Conference for Co- 
ope ration in Health Education. 


3UDGET: 


A tentative budget was adopted. The total 
amount budgeted was $4865, of which the 
major item was $3330 for The American 
Biology Teacher printing and a total of 
approximately $400 for other expenses per- 
taining to the operation of the journal. De- 
tails of the budget will appear in later issues. 
ELECTION : 

In accordance with the constitution, a 
nominating committee was appointed. It is 
hoped that the report of this committee will 
he ready for printing in the February issue. 


The spirit of the entire meeting was 
one of optimism and enthusiasm. The 
general feeling was that as an association 
we can do much to better biology teach- 
ing at various levels, both by aiding ex- 
isting plans and by developing new ones. 
We must continue to improve teaching 
aids and materials, to examine our teach- 
ing approaches, and to integrate biology 
with its related fields, such as conserva- 
tion, health education, and nature study. 
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Diseases and Infestations in Captive 


Snakes 


ABBOTT BOOK 


Community High School, Lebanon, Illinois 


Perhaps the greatest problems con- 
fronting snake collectors and exhibitors 
infestations 
Experi- 


have been diseases and 
found in captive specimens. 
mental studies by pathologists have been 
based somewhat on the relationship be- 
tween the diseases and infestations found 
in reptiles and their counterparts known 
to exist in birds and mammals. The 
results of pathological examinations 
might be considered of two-fold value; 
namely they have provided rather pre- 
cise information on the subjects with 
suggestions for prevention and cure, and 
in addition, have aided in the eventual 
extermination of certain diseases in man 
and other animals. Reptilian pathology 


is still a relatively unexplored field. 
However, the available information on 
the subject is undoubtedly of the utmost 


value even now. 


Moutn Ror 

Among the foremost destructive dis- 
eases in captive snakes is found a bae- 
terial infection known as mouth rot. 
This disease is purely local in the gums, 
occasionally developing into deep-rooted 
inflammation of the jaw-bone and oral 
cavity, and in most cases terminating 
in general decomposition. There are 
two known forms of the disease: The 
mucous form causing death within a few 
days, and a echronie form which may 
last several months until the snake either 


dies or recovers. The disease appears 


as a small pinkish white pateh in form, 
Examination 
under the microscope has shown the 


and found in the mouth. 


patch to be made up of necrotic or dead 
cells. The patch enlarges until complete 
obstruction of the mouth cavity kills the 
animal. The fundamental cause of the 
disease has not been discovered. It is 
possible to determine the presence of the 
infection in its early stage and remedy 
it by frequent and regular treatments 
of antiseptic solutions, Removal of 
eroded tissues and cheesy matter from 
the teeth by means of foreeps and appli- 
cation of any of the following prepara- 
tions have been the principal methods of 
treatment. <A three per cent solution 
of iodine, full strength solution of hy- 
drogen peroxide, ten per cent solution 
of boracie acid, twenty per cent solution 
of potassium permanganate, fen per cent 
solution of chlorozene or other commer- 
cially sold antiseptic solutions are ree- 
ommended by leading pathologists and 
zoologists. Treatment with powdered 
urea, applied to the necrotie tissues, has 
been used successfully by the New York 
Bronx Zoo. Also, exposure of infected 
regions to ultraviolet rays as well as 
treatment with vitamins, has been tried. 
Results were good in some cases, but in- 
conclusive since the methods were used 
simultaneously. Zoologists seem to 
agree that artificial means (warm baths), 
by which the sloughing of old skin is 
furthered, have a beneficial effect on the 
diseased snakes and in rare instances 
have led to eventual cure. Frequently, 
quarters become seeded with the infee- 
tion, and all snakes kept in the same 
area become infected. Strict sanitation 
is essential. It is unknown whether 
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snakes in their natural habitat are sub- 
ject to or die from mouth-rot. To deter- 
mine this would necessitate a thorough 
clinical and bacteriological examination 
of snakes as they are found. It is be- 
lieved, however, that captivity promotes 
the development of the infection. It is 
highly improbable that we can ever give 
captive specimens all the essentials 
which they can secure in their natural 
environment. We do not know just 
what conditions in captivity render 
specimens susceptible to this disease or 
to many others. 

From zoological records it is found 
that not all varieties of snakes are 
equally susceptible to this disease. 
Pythons and boas are more easily in- 
fected than snakes of other orders. 
Snakes living in water appear less apt 
to become infected than poisonous 
snakes. 

Reptile caretakers and amateurs are 
not entirely without danger from in- 
fected specimens during handling. The 
bite from snakes suffering from mouth 
rot (though not venomous snakes) can 
produce serious wounds requiring con- 
siderable time to eure. 


TUBERCULOSIS 

Tuberculosis is known to be prevalent 
in snakes. Pathological description in- 
dieates that the principal gross lesions 
are large accumulations of white, cheesy 
material distributed widely throughout 
the body. In specimens under examina- 
tion this material was found beneath the 
skin, in the mouth soft tissues of the 
neck, lungs, and many other places. 
The isolated organisms are short, 
slightly curved, and acid-fast forms of 
bacteria similar to Bacillus tuberculosis. 
There is no known cure for infected 


specimens. 


PNEUMONIA 


Diagnosis of pneumonia in snakes is 
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iinpossible before death ; therefore, treat. 
ment cannot be given. Refusal of food 
and sluggishness are noted in the earlier 
stages. Consolidation of the lung tissue, 
similar to mammalian pneumonia, has 
been shown by autopsies made on jp- 
fected snakes. it is generally believed 
that spontaneous recovery occurs as fre- 
quently as it does among warm-blooded 
animals. Maintenance of adequately 
heated quarters with proper ventilation 
is the only preventative measure, 


Bone DISEASES 


One of the more prominent bone dis- 
eases is osteomyelitis. The infected bone 
tissues of the snake are destroyed, with 
an accompanying discharge of pus. It 
is generally believed, therefore, that the 
infection originates about the roots of 
the teeth, following slight injury, and 
spreads into the rest of the jaw bone 
structure. The decomposition of the 
bone is frequently found to occur, and 
pieces found free in the pus formation 
should be probed for and removes. 
Mild antiseptic solutions are suggested 
for regular and frequent use. The in- 
fection may remain active for a consid- 
erable time, even months, but continual 
attention and care can save most speci- 
mens. Records have shown that in some 
cases the removal of three-quarters of 
the lower jaw on snakes was effected 
before final cure was completed. 

There were considerable numbers of 
miscellaneous infections which are 
known to occur frequently—local ab- 
scesses and ulcers, for example. Gen- 
erally applied medical principles, how- 


ever, will usually effect cure. 


AMEBIASIS 
Among the various parasitic forms 
which infest and destroy many snakes 
is the ameba Endamocba invadens. The 
Philadelphia Zoological Gardens _ first 
recognized this form in 1922 when it was 
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discovered as the cause of the monitor 
lizara’s Varanus varius death.  [Pre- 
yious to that date few specimens were 
From all in- 
dications this ameba is considered as a 


examined post mortem. | 


A num- 
ber of experiments carried on by the 
Philadelphia Zoo have been informative 


new species, attacking reptiles. 


through results obtained. EF. invadens 
is known to attack the alimentary tract 
of reptiles causing death. In snakes 
known to have developed spontaneous 


sphincter 


ureter 


rectum 


cloaca 


Diagrammatie sketch of the lower bowel of 
a colubrid. The ileum and colon are continu- 
ous although the histologic make-up is distinet. 
The colon and rectum are separated by a well- 
developed sphincter, as are the rectum and 
cloaca. Lesions in the colon usually developed 
first in the region just above the sphineter. 
(Redrawn from Spontaneous and Experimental 
Amebic Infection In Reptiles, by Rateliffe and 
Geiman. ) 


Healthy specimen of Elaphe obsoleta, the 
Pilot Blacksnake. 


amebiasis, the usual symptoms of the 
disease did not appear. Many of the 
specimens failed to feed for a period 
preceding death, however, it may be 
pointed out that many snakes do not 
feed for several months and yet survive. 
Under other conditions a lack of nutri- 
tion has caused death. Therefore, it is 
difficult to determine whether death is 
due to the disease or the state of nutri- 
tion. In the cases of experimental infec- 
tions the period from inoculation to 
death ranges from thirteen to seventy- 
seven days. During the period, cysts 
and trophozoites of the ameba form in 
the colon and rectum. If these are 
passed with the feces (in the early 
stages), they are fully capable of matu- 
ration and become a potential source of 
infection. Therefore, a naturally in- 
fected snake introduced into a group 
confined in a small space might easily 
serve as the origin for an outbreak of 
amebiasis. 

In over two hundred controls (freshly 
collected watersnakes) in the course of 
experimental work by the Philadelphia 
Zoo, there were no eases of natural in- 
fection by E. invadens. Furthermore, 
the species of ameba have not been 
found to exist in the alimentary canals 
of frogs which are the main food of 
watersnakes. Thus, it is difficult to pro- 
vide any information on the presence of 
E. invadens in the newly captured 
watersnakes. 

In the majority of cases of amebiasis 
in reptiles it is a disease of the colon 
and liver, with lesions developing in the 


stomach and intestine. Infection is fre- 


quently confined to the stomach tissue 
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or small intestinal tissue. In the regions 
of the alimentary tract infested by the 
amebiasis, tissue is gradually decom- 
posed and the surrounding area becomes 


inflamed. 


PREVENTATIVE MEASURES 

Should infection occur among snakes 
in a collection, one of the few sure meth- 
ods of destroying the infestation is by 
removing all known infected snakes and 
by careful cleansing of all cages and im- 
plements with which cages are cleaned. 
Wet brushes used in several cages for 
cleaning can transport the mature cysts 
to other cages and infect otherwise 
healthy reptiles. 

Mires AND TIcKs 

Other prominent sources of infesta- 
tions include mites and ticks. In case 
of mites it is suggested that the snakes 
be soaked in lukewarm water for a 
period of twenty-four hours or more, 
during which time the mites will drown. 
Following the bath, the snakes are dried 
and a small amount of olive oil is rubbed 
on their eves and chins to trap any mites 
which might have taken refuge there. 
Disinfecting the cages and using very 
hot water may eradicate mites and their 
eggs (mite eges are non-adhesive), but 


painting the quarters is the only sure 


If you have not already renewed 
your membership be sure to do so 
at once. We cannot continue to 
send the journal to anyone whose 
name is not on our paid up list. 
The November issue will be the last 
one vou will receive unless you have 
renewed your membership by No- 
vember 24. 

M. A. RusseLu 


Secretary-Treasurer 


way of getting rid of them. Ticks 
which are found most often on tropical 
snakes, may be removed with forceps or 
killed by use of five per ce nt powdered 
rotenone (derris root) in any medium 
such as calcium carbonate or common 
taleum powder, applied daily. 

The greatest difficulty with snake in- 
festations and disease is that which ap- 
plies to all kinds of captive animals—the 
troubles are not detected until they are 
so far advanced that there is nothing 
which can be done about them. 

Careful selection of proper food js 
an important factor in maintenance of 
healthful reptiles. Diseases and _para- 
sites which attack birds and mammals 
will not affect reptiles to an appreciable 
extent. Therefore, it is possible to use 
sickly mice or other food animals whose 
conditions are not up to par for feeding 
occasionally. Under no circumstanees, 
however, should sickly reptiles be fed to 
healthy ones for parasites and infection 
of many kinds are easily transferred 
from one specimen to another. This 
would apply in particular to such rep- 
tiles as: king snakes and indigo snakes, 

Perhaps the best advice to anyone 
keeping a collection of snakes is to keep 
the quarters as immaculate as possible, 
disturb the specimens as little as pos- 
sible, and take the time and _ patience 
necessary to provide food which will be 
acceptable. Snakes which feed well and 
which receive a varied diet seldom sue- 


cumb to disease. 
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A Group Plan in 


SISTER MARIA, I1.H.M. 


Immaculata High School, Detroit, Michigan 


The chronic expression, ‘‘It can’t be 
done’’ provided a stimulating challenge. 
What did the field of biology lack that 
would prevent the use of group work? 
Why could the subject be taught only in 
the age-old traditional question and an- 
Why could not the 
teacher serve as a guide rather than a 


swer method? 


demagogue—a guide who _ pleasantly 
points out paths and fields of new in- 
terests to that curiosity-filled adolescent ? 

Probing along like avenues of thought 
produced such an impetus that there 
was nothing left but experiment with 
the idea. Although it is still in the 
process of evolving, | offer my plan as 
a challenge to others who have used 
group work in order that collectively we 
might find something that will not only 
interest the student during the actual 
periods of biology but also stimulate her 
through acquired curiosity to broader 
fields of endeavor. 

As the idea was formulating itself 
into actuality, the classes were about to 
Hlere the foun- 
How- 


begin a study of insects. 
dation for the new plan was laid. 
ever, to envelop the two-fold purpose 
as listed above, not only group work 
but an individual interest scheme was 
launched. Group work was scheduled 
for laboratory days wherein neither dis- 
sections nor film strips were used during 
the lecture. On the other hand, indi- 
vidual interest problems, to satisfy the 
intellectual curiosity of the ambitious 
student, were offered when visual aids 
or dissections were the nucleus around 
which were formulated. This 
plan will be discussed later. 

The biology classes meet as follows: 


Biology 


laboratory meetings two days a_ week, 
eighty minutes each; discussion classes 
three days a week, forty minutes each. 
Whatever new material is to be taught 
is presented on these so-called ‘‘labora- 
tory days’’ in the form of a lecture. 
The division of time for a laboratory 
period wherein group work is scheduled 


IS: 
Class Assignment 
Teaching of New Material 
Workbook Activity 
Last three minutes of the 


1-2 minutes. 
25-30 minutes. 
15 minutes. 


above, leaders of the re- 
spective groups arrange 
the necessary equipment 
for their group work. 
10-15 minutes. Individual Group Activity 
15—- minutes. Open Forum Discussion of 
the Group Activities 
The biology sections, four in number, 
average thirty-six students, thus divid- 
ing well into four groups. Each group 
leader is given her assignment card 
(3x5) the day preceding that section’s 
laboratory period, in order that she 
might acquaint herself somewhat with 
the material assigned, and facilitate the 
procuring of equipment in the ‘‘three- 
minute’’ above-specified time. The first 
laboratory period on insects was used to 
teach the fundamental structure of in- 
sects, followed by a dissection of the 
grasshopper. The next lecture, Getting 
Acquainted with Moths, Butterflies and 
Social Insects, had group work sched- 


uled as follows: 


Group 1 


On the Seoscope! examine the following: 


1A microprojector capable of projecting liv- 
ing or still life, on a sereen or directly on the 
white base of the machine. 


4 


Figure 1. Groups in action in the 10 to 15 


minute group activity period. In the back- 
ground: 
Left: Group 2, using slide projector. Right: 
Group 1, using the Seoscope. 
In the foreground: 
Left: Group 3, examining various types of in- 
sects for different kinds of body parts. 
Right: Group 4, studying the scales on the 


wings of a butterfly. 


1. Hind leg of fly—What adaptation, if 
any to function? 

2. Insect spiracle Function? 

3. Insect trachea—Function ? 

t, Seales of moth—How are they ar 
ranged ? 

5. Wing of fly—Notice venation. 

6. Wing of bee—Compare with fly for 
venation. What is the purpose ot 
veins in wings? 

7. Mosquito pupa—What stage in insect’s 
life? In what type of metamorpho 
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GrRovuP 2 


lxamine the following on the projector :° 

l. Grasshopper 

2 Dragonfly 

3. Honeybee 

1, Potato Beetle 

5. Tomato Worm 
Locate the three body regions. Are 
the wings of all alike in structure 
and appearance? 

6. Insect Antennae 

7. Insect Eve 
Are these structures alike in all in 
sects? 


GROUP 3 


dxamine with a hand lens: 


1. House fly, beetles of various kinds, 
honeybee, wasp, bumblebee, butterfly, 
moth. 


2A projector for 2 2 Kodachromes or plain 
black-and-white slides. 
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2. Do all have sare number of legs. 
wings, antennae and same number 
and kind of eyes as the grasshopper? 

Group 4 

1. Put a wing of a butterfly under low 
power ride roscope, observing scales, 
Ilow are they arranged? 

2. Carefully scrape seales from the wing. 
Observe the wing with a hand lens, 
What happened to the color of the 
wing when the seales were removed? 
According to this plan there is no rota- 

tion of group activities. Groups learn 

about each other’s activities in the open 
forum discussions. first glance this 
may seem undesirable, but actual ex- 
perience proves that greater interest is 
aroused, and incidentally more knowl- 
edge is acquired, since a student is fre- 
quently challenged to demonstrate her 
conclusions and observations if same are 
not understood by the other class mem- 
bers. The student in question, either 
with or without the aid of her group, 
by a blackboard drawing, sereen pro- 
jection of her slide, or a simple explana- 
tion (depending on the point  chal- 
lenged) rapidly clarifies her classmates’ 
doubts. Lastly, in putting this matter 
to a vote before the class— ‘should we 
or should we not rotate the group activi- 
ties’’—the answer was a unanimous 

‘‘no.’’ The reason for the most part 

was, ‘‘it’s more interesting and varied 

to present a discussion of a problem 
heretofore unexplored by any other 
group.”’ 

If film strips or dissections are used 
to further correlate the lecture, the same 
laboratory period time schedule approxt- 
mately is used as for group work, with 
the last twentyfive or thirty minutes of 
the period, however, devoted to indi- 
vidual interest work. Higher ranking 
sections of the class are the only ones 
eligible for these activities. These 


pupils must work independently of con- 


| 
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stant direction from the teacher, allow- 
ing the latter an opportunity to give 
more attention to the average ‘‘day-to- 
day’’ student. Yet, the teacher can gen- 
erally oversee this work since all activi- 
ties are carried on in the one room 
reserved for biology. 

A box with 3x5 ecards, suggesting 
optional activities, is kept in the room. 
Various types of interest problems are 
listed and indexed for each unit of the 
text book, under the following divisions : 

Dissection 

Jam Handy Films 

Microscope 

Microprojector 

Seoscope 

Reference materials 
Books, pamphlets, 
workbooks, tests 


A sample card chosen from one of the 
most popular of the above lisied divi- 
sions— Microscope-—reads as follows: 
Prepare a slide of pond water.* Viewing 
under low power objective, how many one- 
celled animals did you observe? Study 
their peculiar characteristics and their ae- 
tions as compared with a Paramecium. Are 
their methods of locomotion the same? 

(Check your text book pgs. 40-44 for pie- 

tures of various types of proetozoans.) 
Continue the study at your next available 
individual interest day. 

A student participating in optional 
activities selects the one that is of vital 
interest to her. Throughout the year, 


therefore, she may continue her ‘‘re- 
searches’’ in the field that has the great- 
est appeal; consequently a student may 
continue a study of protozoan life or 
microscopic cell structure or purely a 
testing program, with every available 
individual interest day. The fields of 
highest interest appeal have been, Micro- 


scope, Seoscope, Microprojector, Dissee- 


Bottles of pond water and other culture 
media are kept in the workroom adjoining the 
biology room proper. In the fall of the year 
the students are made aequainted with all avail- 
able material stored in this room. 


Figure 2. Close-up of a group using the Seo- 


scope. 


tion, Workbooks and Tests, ranking in 
the order named. 

This plan though, as has been stated 
before, in its embryonic stages has 
already aptly demonstrated the rise in 
pupil interest in biology. The group 
work seems to fulfill the demands of the 
average student, yet ever stimulating 
her to paths of greater achievement that 
like her fellow classmates she too may 
have the joy of experimenting to her 
heart’s content with the particular phase 
of biology that is of vital interest to her. 


A SCIENCE TEACHERS’ 
MONTHLY ROUND 
TABLE PLAN 


Progressive teachers throughout the 
nation are continually on the alert to 
better their individual and group abili- 
ties. Science tea. hers are keen to demon- 
strate that they possess a teaching field 
of human interest second to none, 

Our science group at North Hollywood 
Junior High School is made up of seven 
teachers, one of whom serves as chairman 
of the group. Each has had college 
training in a definite scientific field, 
though in his teaching, he is charged 
with the task of cutting across scientific 
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fields in order to present an over-all gen- 
eral science course to beginning students. 
Such a procedure makes enormous de- 
mands upon science information of a 
widespread nature. Because of their 
need of much up-to-date information in 
many science fields, the group actively 
took part in developing their ‘‘ Round 
Table’’ plan. 

ScIENCE TEACHERS’ ROUND TABLE 

It was agreed upon by the group, 
acting as a planning committee, that 
speakers within given science fields be 
invited to join the group for luncheon 
meetings one each month. 

Because of time pressure, the luncheon 
seemed to be the most pleasing time in 
which to meet. No special after-school 
meeting involving a group bowed down 
with the day’s accumulated fatigue was 
therefore necessary. It was pleasant to 
‘‘break bread’’ in an informal quiet 
atmosphere. The limit of time required 
that all members come promptly, that 
the meeting place be in readiness, that 
the luncheon details be eared for, and 
that the speaker be ready to hold forth 
immediately. 

The librarian readily allowed the 
group to use the library for these 
monthly meetings, closing it to all others 
on the meeting day at noon. She was 
cordially accepted as a member of the 
group because of her book interest in the 
scientifie field. It kept her in touch with 
the group’s interests and needs for 
printed items. 

The department chairman took over 
supervision of the luncheon details, send- 
ing selected science student helpers to 
each member with the day’s menu for 
their order. Later these orders were 
found waiting on the conference table, 
having been brought from the school 
cafeteria. 

The day’s speaker was met an hour 
before the meeting by a delegated mem- 
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ber of the group and taken to the 
Teachers’ Lunch Room for his luneh be. 
fore the Round Table conference began. 
In this way, the speaker was in good 
rapport in meeting with the group. (Cer. 
tainly the food before him, as he talked, 
could not hold the same interest as it 
might have done, had he not already 
eaten. 
PROGRAM Topics 


In presenting several of the program 
topics, the reader will see the cveneral 
trend of planning along this phase. 

Tropical Diseases was presented to the 
group by our principal. He had recently 
returned from a community meeting in 
which world tropical diseases and the 
place insects play in their transmission 
was dramatically presented. Not only 
did he recapture and translate the en- 
thusiasm of the community speaker but 
he related the world-wide problem to 
our immediate environmental needs, One 
of the large army hospitals is located 
nearby, and many Pacific War Veterans 
having island diseases are housed in it, 
A sluggish river runs the year round 
through the community and passes this 
hospital. Recently malaria-bearing mos- 
quitos have been located in its waters. 
The controls being exercised by the local 
health department came in for discus- 
sion. The double page of tropical dis- 
eases appearing in Life Magazine was 
given to each member at the close of the 
conference, 

The Life Zone Concept in the Study of 
Biology was presented by a member of 
the Los Angeles County Museum staff. 
This talk was illustrated by the author’s 
outstanding Kodachromes. The group 
travelled from the sea to the high moun- 
tains within the lunch hour and were 
filled with a strong desire to be in the 
field rather than returning to classrooms. 
Again local applications were made in 
relation to the larger topic of Life Zones. 
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Another meeting was devoted to 
methods of self-growth in the realm of 
field ornithology. Suggested ways and 
means were presented with the inspiring 
urge for all science teachers to have 
many field experiences—the factor that 
makes the work of the science teacher 
sparkle with reality! This talk was illus- 
trated with Kodachromes taken by one of 
the group members whose outstanding 
ability along this line argues for future 
departmental plans for local visual aids, 


SOME OUTCOMES 

The meetings have offered inspiration 
and vision. The classroom routine takes 
on new meaning when viewed from wider 
scientific No member returned 
to his class satisfied just to get by on 
routine teaching. 

In rubbing shoulders with other kin- 
he found a new sense of 
security in his work. He realized that 
he no longer travelled alone in some nar- 


angles. 


dred spirits, 


row sphere but rather that he was one 
of a larger army of inspired teachers in 
a field unique and satisfying. 

The informality of arrangement and 
between individuals 
quickly made each one look forward to 
the monthly event. The group were no 
longer just professional acquaintances— 
they were friends teaching within the 
New strength and helps were 
found and readily shared instead of 
being withheld because of uncertainty of 


the give-and-take 


same field. 


reception by other members. 

We look forward to the renewal of our 
Round Table meetings and already plans 
are afoot for their supplementation by 
field trips. 
ing—its scope is wide and there is so 
Our group feels we 


Science teaching is challeng- 


much to experience. 
have found one way that aids in keeping 
us ‘‘alerted”’ 


to our challenge. 
L. E. HorrMan, 
North Hollywood Junior 
High School, 
North Hollywood, California 
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TREASURER’S REPORT 
As of July 1, 1945 


Receipts 
Balance, July 1, 1944 $ 716.10 
1126.03 
Contritatiom: 40.15 
Old aceounts paid 1.50 
Union of American Biological So- 

63.79 
Dues paid by members, 1944-45... 1937.00 

, 1945-46 ..... 1196.50 

, 1947-48... 5.00 

, 1948-49... 3.50 

, 1949-50... 3.50 
Binders and back numbers. ............... 76.11 

Expenses 
Officers’ expenses ; $ 493.46 
Discounts, money orders and cheeks 3.50 
AMERICAN BIOLOGY TEACHER ......... 3444.61 
Printing 179.08 
Membership committee expenses .... 291.85 
Volumes for Library of Congress 6.25 
12.22 
Unsigned checks received 1.50 
Outdated money order 1.50 
Stenographie service at Cleveland 27.65 
242.39 
Balance, July 1, 643.55 
Total $5347.59 
From July 1 to October 1, 1945 
Receipts 
Balanee, July 1, 1945 643.55 
Back numbers 3 36.48 
Refund from adv ertiser . 13.50 
304.98 
33.70 
Memberships, 1945-46 713.25 
, 1947-48 ..... 4.00 
Total $1778.46 
Expenses 
Union of American Biologieal So- 

cieties _...... 10.00 
Calendar ae count 290.00 
Me smbership committee... 270.59 
Officers’ expenses ......... 51.89 
AMERICAN BioLoGy TEACHER 398.19 
Printing 87.22 


Balanee, October 1, 1945 669.46 


Total $1778.46 
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Books 


Urban, JOHN. Behavior Changes Resulting 
from a Study of Communicable Diseases. 
Ist ed. Bureau of Publications, Teachers 
College, Columbia University, New York. 
110 pp. 1943. $1.85. 

Will a study of the more common com- 
municable diseases cause Jim to stop biting 
his finger nails or make Mary use a hand- 
kerchief when she coughs or sneezes? The 
author of the study made a list of pupil 
behavior traits which he and a group of 
eritics considered to be contributory to the 
spread of disease. By carefully controlled 
classroom experimentation he sought to de- 
termine the effects of factual knowledge con 
cerning communicable diseases on the actual 
overt behavior of high school biology stu 
dents. Changes in behavior were ascertained 
by interview and direct observation of pupil 
activity. Two achievement tests of high re- 
liability and correlation were used also. 

Biology teachers must be more concerned 
in the future over the effects of their teach 
ing on improved student health habits. Care 
ful study of this controlled experiment will 
be helpful toward that end. It is a direct 
challenge to us to learn how to make our 
teaching more effective. 

W. A. BeErts, 
University Medical School, 
Galveston, Texas 


Nose, Crosspy. The Nature of the 
Beast. Doubleday Doran, Garden City, 
New York. viii+224 pp. Illus. 1945. 
$2.75. 

This semi-popular discussion of animal 
behavior was written by the widow of the 
late G. K. Noble, noted biologist of the 
American Museum of Natural History. She 
iv a competent biologist in her own right and 
shared in her husband’s work. The book 
contains seventeen chapters on various 
phases of animal activity, such as instinet, 
emotions, social development, courtship, par- 
enthood, hormone effects, abnormal behavior 
and the like. Clear and coneise language 
brings the more difficult subject matter well 
within the range of interested high schoo! 
students. The number of technical terms is 
relatively small, but there has been no at- 
tempt to avoid them commletely. They are 
used whenever necessary for clarity and 
carefully defined as they appear. There are 
eight pages of clear ~hotographs illustrating 
many of the fundamentals described in the 
text. The bibliography includes both gen 
eral references and technical papers. The 
index is unusually well organized and ar- 
ranged although it omits some of the tech- 


nical terms used in the text. The Nature of 
the Beast should be on the shelves of aij 
high school and college libraries and will no 
doubt be widely read by those interested ip 
the every-day activities of animals. 

JOHN BREUKELMAN 


CHANDLER, ASA CC. Introduction to Parasi- 
tology. Seventh Edition. John Wiley and 
Sons, New York. %x+716 pp. Illus, 
1944. $5.00. 

The massing of men and their movement 
to all parts of the world have greatly in- 
creased our need for adequate knowledge of 
the parasites which commonly affect man. 
Iixtensive work in the field of parasitology 
has been so productive that present texts 
on the subject must be almost completely 
rewritten to include the latest fi.dings in 
morphology, life history and relationships, 
to present the most modern methods of treat- 
ment with such drugs as atabrine and peni- 
eillin, and to conform with the new view- 
points resulting from this more extensive 
knowledge. This edition of a much-used 
text, while presenting the fundamental facts 
and principles expected in an introduction 
to parasitology, includes the latest develop- 
ments on most of the common parasites 
affecting man and his domestic animals. 
Consequently the book can serve the biolo- 
gist as a handy reference in answering the 
commonly asked questions relative to the 
parasites native to other countries as well 
as to those of our own. 

BrorHer H. Cuarues, F.S.C., 
St. Marwu’s College, 
Winona, Minn. 


Berrs, A. and Ler, Appison. Biol- 
ogy Work Text. The Steck Company, 
Austin, Texas. 158 pp. 1944. 

The eleven units included in this work text 
cover What is offered in most general biology 
elasses. Each unit is subdivided into prob- 
lems, which are either experiments or exer- 
cises. Every unit is preceded by an intro- 
duction which gives the student an overview 
of the work involved in solving the problems 
covered in the unit. Parallel references 
from leading biology text books are given 
with each unit. 

The experiments or exercises are presented 
in the form used by many teachers, such as: 
materials, procedure, and conelusions. One 
feature of this work text, which will appeal 
to many teachers, is the fact that the experi- 
ments and exercises can be completed by the 
student in a regular class period. There is 
un minimum oft drawing to be done by the 


| 
| 
| 
\ 


1945 | Books 47 


student: diagrams which the student is to 
label after having examined the particular 
structure under the microscope have been 


substituted. No special equipment or elabo- Aquarium 


rate technique is required for these experi- 
ments and exercises; they can be worked 

out by students in schools with a limited Tanks 
amount of equipment and funds for expend- 
eble materials. Much of the material needed 
ean be secured locally, and this should be 


"e are avain : ‘ur- 
an aid to teachers in schools with limited We are again able to fur 


resources. nish aquarium tanks of best 
At the conclusion of each unit there is a 

series OL lew questions, and “Some Things pre-war quality. Rectangu- 

io Do.” The suggestions for additional work ‘ 

on each unit are practieal and will appeal to lar, metal-frame tanks of 

the high school boy and girl interested in : . 

tiology. Self-testing exercises are also a various sizes suitable for 


part of some of the units. A separate series 
of unit tests accompanies the work text. All 
in all, there is variety enough to take care 
of the varied interests of biology students. 


aquarium, terrarium and 


hydroponics use are avail- 


MetviIn A. HINTz, able. 
South Milwaukee High School, 
Milwaukee, Wisconsin Write for prices. 


POPULATION GENETICS 


The accompanying advertisement offers an 
opportunity for biology teachers to make a 
contribution to an experiment in the funda- 
mentals of population genetics. As stated 
by Dr. Shull in his artiele in the March, 
1945, AMERICAN BroLocy TEACHER, “to make 
the desired applications of the results, it will 


be necessary to obtain collections of tae HOW TO KNOW 


beetles from all over North America. 


of these must be obtained through other biol- THE INSECTS 


ogists, . 


GENERAL BIOLOGICAL SuPPLY HOUSE 


Incorporated 


761-763 EAST SIXTY-NINTH PLACE 
Chicago, Illinois 


Here’s the most popular of all Pictured- 
Key Nature Series books ... tens of 
thousands have been bought by teachers, 
amateur biologists and nature lovers. 


LADY BEETLES WANTED 


The undersigned is prepared to buy collee- 
tions of lady beetles from anywhere in North 
America. Dry specimens will usually suffice ; 
only occasionally will live beetles be needed. 
Offers are invited. 

A, FRANKLIN SHULL, Dept. of Zoology 


This book is profusely illustrated .. . 
a picture has been used wherever it makes 
the meaning clearer. It lays a strong 
foundation for insect study, in teaching 
recognition of insect families, Insect 
families are much the same the world over 


University of Michigan Ann Arbor, Mich. and these keys apply anywhere. 

Many schools keep several copies in the 
laboratory in addition to copies in the 
library. We’ll gladly send you a copy 

_ on 15 days approval. Drop us a eard 
today! 
For over fifty years the MARINE BIOLOGI- Spiral Binding $1.50 E 
CAL LABORATORY has supplied schools, Cloth Binding $2.50 
colleges and hospitals with dependable 
, biological material. The Laboratory has a 
staff of many years’ experience and our WM. of BROWN COMPANY, 
goods are guaranteed to give absolute satis- Publishers 
: faction. 
Catalogue on request Dubuque, lowa 
Supply Write us for descriptive folder of all the 
Marine Biological Laboratory titles in the Jaques Pictured-Key Nature 
Woods Hole, Mass. Series. 


A Complete Biological Library 


If you could have a complete biological library for only $27.50 a year wouldn’t you 
jump at the opportunity? Biological Abstracts contains brief, informative abridgments 
of all the important biological contributions from some 2,000 journals. Itisa complete 
library of the current biological literature under one cover. 


Many of the smaller educational institutions cannot maintain extensive libraries— 
yet it is practically essential in present-day teaching to keep abreast of current literature, 
Text books quickly become outdated. Practically before an edition is off the press, there 
have been recorded in the biological literature—and therefore in Biological Abstracts— 
outstanding advances of which teachers and students should be kept informed. Recently 
a prominent educator said, ‘‘ Knowledge of what has been and is being done is one of the 
first prerequisites. I know of no way by which this knowledge can be secured as quickly, 
. accurately and efficiently as by regular and systematic use of Biological Abstracts.’’ 


a As well as the complete edition at $27.50 Biological Abstracts also is published in seven 
low priced sectional editions covering closely related fields. Write for full information. 
BIOLOGICAL ABSTRACTS 


University of Pennsylvania 
Philadelphia 4, Pa. 


To All Readers: 


If you have not already done so, renew your subscription now for 
one or more years. Be sure not to miss any issues of Volume 8. 


THE NATIONAL ASSOCIATION OF BIOLOGY TEACHERS (NEW 


M. A. RUSSELL, Secretary-Treasurer, 
ie 403 California Ave., Royal Oak, Mich. C RENEWAL 
I hereby apply for membership in The National Association of Biology Teachers and 
a enclose $2.00* as my annual membership dues $1.60 of which is for a year’s subscription to 
§ The American Biology Teacher. (Subscription may not be had separately) 


M 


Please Print Name 


Street and Number 


City and State 
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* Outside of United States $2.50. 


Please mention THE AMERICAN BIOLOGY TEACHER when answering advertisements 
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Mitosis 


This medium magnification photograph shows a small portion of a field from slide E13.78. 
The sections on each slide show all stages of mitotic division in remarkable abundance. 


After supplying it to thousands of teachers during the past twelve years, we know beyond ques- 
tion that our £13.78 microscope slide of whitefish mitosis is by far the most popular preparation 
for demonstrating mitotie division. It is especially suitable for use by beginning students for 
the figures are clear and so abundant that no searching is required. Each slide carries a wealth 
of material in which every stage of mitosis is represented. Many teachers use these slides in 
preference to onion root-tip sections and most teachers prefer them to any other material—plant 
or animal—for teaching and demonstrating general mitosis. 


We offer a large series of slides on the early embryology of the Whitefish. However, the two 
following preparations are particularly recommended for their great abundance of mitotic figures. 
E13.77 Whitefish blastula-serial. The large clear achromatic and chromatic figures make this 
slide invaluable for the teaching of mitosis in elementary courses. Every slide carries numerous 
figures including all stages of mitosis. Each $1.50 


E13.78 Whitefish blastula—typical sections. Same material as that used in slide E13.77. All 
phases of mitosis are abundantly represented, Each : $1.00 


You may order these slides on approval. If they fail in any way to measure up to your expecta- 
tions, return them at our expense and we will refund the purchase price. 


(TS GENERAL BIOLOGICAL SUPPLY HOUSE 


Incorporated 


761-763 East Sixty-Ninth Place, Chicago 37, Illinois 
The Sign of the Turtox Pledges Absolute Satisfaction 
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Professor Gilman was startled by the 
statement of his guest, Charles A. Spencer. 
He had been exhibiting his prize posses- 
sion—a microscope made by Chevalier of 
Paris. 

That was in the fall of 1846. Often 
during the 
following 
months, Dr. 
Gilman, a pro- 
fessor in the 
College of 
Physicians 
and Surgeons, New York, amused his 
friends with the story of the presumptu- 
ous backwoodsman who challenged the 
leading optician of France. 

Six months later Spencer presented two 
objectives to the Professor. 

Gilman placed them on his microscope 
and studied specimen after specimen. At 
last, bursting with excitement, he gave 
his verdict: “‘Why these are excellent! 
How did you do it?”’ 

Charles Spencer took home to Canas- 
tota, New York, the first order ever 
given to an American for the manufac- 
ture of a microscope. 


can make a baller Microscope 
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In another six months (October, 1847 
the microscope was completed. On his 
way to deliver it, Spencer stopped at 
West Point to have the instrument tested 
by Professor J. W. Bailey, ‘father of 
microscopic research in America." Bailey 
was enthusiastic, acclaimed it “decidedly 
superior to Chevalier’s,’’ and added that 
it was at least equal to the Lowell in- 
strument at Boston. 

Thus Charles A. 
Spencer, self-taught 
and with only the ex- ow 
perience gained in his fa% yy) 
homemade workshop, 
took his place beside ms 


the most experienced 


opticians of Europe. 

Today, nearly a century later, the name 
Spencer is the hallmark of highest quality 
in scientific instruments. Research i 
sures the perpetuation of the Spencer ideal. 


American @ Optical 
COMPANY 
Scientific Instrument Division 
Buffalo 11, New York 


lanujadurers of SPENCER Iustrument 


Please mention THE AMERICAN BioLocy 


TEACHER When answering advertisements 
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